The transformation of 17-desoxysteroid to 17a-hydroxysteroid has been reported recently by Meystre et al. (1954) and Meister et al. (1954) . Trichothecium roseum Cda. was the organism used in both instances. Transformation of progesterone to 1 la, 17a-dihydroxyprogesterone by T. roseum has been obtained also in these laboratories. The present communication reports steroid hydroxylation, including the introduction of 17a-hydroxyl, by Dactylium dendroides.
MATERIALS AND METHODS
Two cultures of Dactylium dendroides obtained from the Quartermaster Corps Culture Collection were studied. Both exhibited similar steroid transformation patterns on preliminary investigation and one was selected for further study.
Two media were used in these studies. A synthetic medium of the following composition was employed for large scale growth from which 1 la, 17a-dihydroxyprogesterone was isolated: dextrose 50 g, (NH4)2HP04 7.5 g, K2HP04 1 g, KCI 0.5 g, MgS04*7H20 0.5 g, FeS04*7H20 0.01 g, ZnS04*7H20 0.01 g, and distilled H20 to 1 liter. For growth and steroid transformation studies in shaken Erlenmeyer flasks, the following medium was used: cerelose 50 g, edamine 20 g, corn steep liquor 5 ml, and H20 to 1 liter (Murray and Peterson, 1952) . The pH was adjusted to 6.5 before sterilization. Vegetative growth, developed in the latter medium, was used for inoculum in all experiments.
In the shaken flask experiments 50 ml of medium was dispensed in 250-ml Erlenmeyer flasks and sterilized by autoclaving at 15 lb pressure for 17 minutes. These were inoculated with 5 ml of vegetative growth. The inoculated flasks were incubated at 28 C on rotary shakers moving at 220 rpm and describing a circle 1.5 inches in diameter. After 48 to 72 hours growth, the flasks were charged with 20 mg of steroid in 0.5 ml of dimethylformamide. The charged flasks were incubated further, individual flasks being removed at the desired time for assay.
For assay, the contents of a flask were homogenized in a Waring blender in 100 ml of ethyl acetate for 10 minutes. The solvent was separated from the homogenized growvth by filtration and the filtrate extracted with three other 100-ml portions of ethyl acetate. The ethyl acetate extracts were combined, evaporated under reduced pressure to a volume of 12 ml and spotted on strips of Whatman No. 1 filter paper.
Papergrams were developed using the solvent systems of Zaffaroni and associates (Zaffaroni et al., 1950; Burton et al., 1951; . The steroids were located by means of an ultraviolet light scanner (Haines and Drake, 1950) , eluted in pure methanol, and the per cent transformations calculated from optical densities determined at 2400 A.
The introduction of 1 a-and 17a-hydroxyls by Dactylium dendroides was confirmed by isolation and characterization of 11a, 17a-dihydroxyprogesterone STEROID TRANSFORMATION37 from conversions in synthetic medium. Approximately 28 liters of growth were incubated 78 hours following the addition of 24.4 g of progesterone. The broth and mycelium were extracted with portions of ethyl acetate. The 25 liters of ethyl acetate extract were reduced to 6 liters, washed well with saturated aqueous NaHCO3 and distilled H20, then further evaporated to a volume of 150 ml. This was shaken with 50 ml of acetone and placed at 4 C overnight after which 2 g of solids were removed by filtration. The filtrate was concentrated to near dryness and partitioned between 50 per cent aqueous methanol and petroleum ether. The methanol fraction then was evaporated and extracted with ethyl acetate. The ethyl acetate fraction was further evaporated and placed at 4 C overnight. Papergrams of the crude crystals thus obtained showed la, 17a-dihydroxyprogesterone to be present along with progesterone, lca-hydroxyprogesterone, and a product near the mobility of 6# , 11a-dihydroxyprogesterone.
The ethyl acetate solution of these crude crystals was streaked on sheets of Whatman No. 4 paper and Conversely, it might be argued that progesterone is also transformed to 17a-hydroxyprogesterone and this derivative transformed immediately to l la,17a-dihydroxyprogesterone. Thus formation of 17a-hydroxyprogesterone would be rate limiting and the 17a-hydroxyprogesterone would be difficult to detect. The lla, 17a-dihydroxyprogesterone would be formed, simultaneously via the 1 la-and 17a-hydroxyprogesterone.
Transformation of 11-desoxycorticosterone, also, shows the presence of an 1la-hydroxyl favors 17a-hydroxylation. The 11-desoxycorticosterone is transformed to epi-corticosterone. This derivative apparently is converted to compound epi F although this latter product is present in low yield. Failure to detect 11-desoxy-17a-hydroxycorticosterone from charged 11-desoxycorticosterone and 17a-hydroxycorticosterone fromFcorticosterone would indicate the addition of a 17a-hydroxyl to these substrates must occur at a low level, if at all under these conditions. SUMMARY Dactylium dendroides is capable of introducing an 1la-hydroxyl and/or a 17a-hydroxyl to a number of steroid substrates. The transformation pattern is determined by the steroid substrate. The presence of a hydroxyl at carboni-21 had no observed effect on the route of transformation. The presence of a hydroxyl with the a-configuration at carbon-il appears to favor 17a-hydroxylation under the experimental conditions employed.
The 11 desoxy steroids, progesterone, 1 1-desoxycorticosterone, and 17a-hydroxyprogesterone, were converted to the lla-hydroxy derivatives.
